ABSTRACT
INTRODUCTION
Implementing different game elements, i.e. the "process of gamification" [1] , has become increasingly common in different contexts, for example, health and exercise. The common aim of gamification is to motivate people to behave in desired ways through more gameful and enjoyable user experiences [2] , and gamification can be effective in promoting and sustaining healthy behaviors [3] . Different gamification strategies can be applied through novel or existing games [4] and those strategies often share central features with established health behavior change techniques [5] . Thus, it is logical that behavior change strategies could be implemented through games. The allure of digital games and the fact that digital gaming has become one of the most popular entertainment media in the world makes digital games an interesting and highly potential platform for behavior change attempts. From a research perspective, it poses an interesting question: which type of behavior changes could be supported through games or be induced by games.
In this study, we examine the augmented reality game Pokémon GO as a way of enabling behavior change and analyze what types of behavior changes players of the game have experienced. The main research questions of the study are:
1. Can Pokémon GO serve as a behavior change support system? 2. What types of behavior changes has Pokémon GO promoted or induced among the players?
BACKGROUND

Augmented Reality / Location-Based Games
While games are often seen as being tied to living rooms or offices through game consoles or computers, the increasing role of mobile technology in everyday applications means that games, too, spread outside from within the four walls. An early example of this type of game is the location-based game BotFighters [11] , where nearby players fought each other's robots by sending text messages from their mobile phones. New technologies for location-awareness (like GPS) and increased processing power have enabled games that are aware of their contexts or that add virtual elements to physical locations (augmented reality or AR).
Games that extend outside their usual frames through augmenting technology or by being played in physical locations are known more generally in the academic literature as pervasive games [12] . Defining features of these kinds of games is that they expand either spatially, temporally or socially beyond usual limits. Spatial expansion means that there are no clear areas of play, while temporal expansion means that there are no clear boundaries between when you are playing or not. Social expansion means that anyone can (potentially) be a player and the game can be played with anyone. We analyze one such game in this article.
Pokémon GO
Pokémon GO [13] is a location-based augmented reality mobile game in which the purpose is to catch Pokémon creatures. The player joins one of three teams and uses the collected Pokémon to battle others in designated battle locations called gyms. The game supports in-app purchases of different game items. Pokémon GO was launched in July 2016 and was rapidly adopted around the globe. According to the market intelligence firm Newzoo [14] , the game reached 550 million downloads in first 80 days, and by November 2016, the total download number had surpassed 600 million [15] . However, as is typical for mobile games, after its success had peaked, the download trend turned into decline. In November 2016 the game was downloaded less than 10 million times [16] . The number of players also declined [17] . Nevertheless, according to [16] , the game still had millions of players four months after the game was published and has stayed among the most profitable games on Google Play and in the top 100 free apps on iOS (checked January 9, 2017). In total, the game was estimated to have generated $950 million in revenue in 2016 [18] .
Pokémon GO is based on location-based and augmented reality mechanics. The player navigates around the physical world settings and the player's avatar follows on the game's map based on physical world street maps. Key features of the game map include gyms (locations where the player can train Pokémon or battle with them) and PokéStops (locations where the player can gather game items). When encountering a Pokémon, the player can choose to use the game's AR mechanics to display animated creatures over physical world surroundings on the screen of a mobile device. When playing the game as intended, it requires moving between physical world places and hence requires physical activity from the player [19] . Thus, the gameplay can have a strong exergaming aspect to it. Exergaming is a "form of digital gaming requiring aerobic physical effortexceeding sedentary activity level and including strength-, balance-, or flexibility-related activity -from the player that determines the outcome of the game" [20] . Pokémon GO is largely based on Niantic's earlier location-based game Ingress [21, 22] . For example, most of the PokéStops are derived from Ingress portals [23] -special physical locations between which the players have to physically move [21] .
There are many reasons beyond the Pokémon franchise that contribute to the popularity of Pokémon GO and its success compared to earlier location-based games, for example, social play, critical mass of players, combination of outdoor play and physical activity, and simple enough game mechanics [24] . Our findings suggest that the perceived positive behavior changes are also one component that promotes the playing of Pokémon GO.
The first published studies regarding Pokémon GO have reported on the game's positive influence on physical activity (PA) behavior change [e.g., 22, 25, 26, 27] . However, one study [26] found that the PA increase was not sustained after six weeks. The game has also been suggested to support people to change sedentary indoor behaviors and screen-time to active outdoor time [27, 28] . Players who would otherwise be sedentary seem to benefit the most from Pokémon GO [29] . Pokémon GO can also have a strong social element to it. It has been suggested to be able to change people's social behavior and help people suffering from severe social withdrawal [30] . [31] also reported about the games potential positive influence on historical and cultural awareness. Some players also travel for the sole purpose of playing the game and are willing to spend money (outside the game) for the purposes of enjoyment and game success [32] . Besides the many reported positive incidents and benefits, there have also been reports of negative incidents taking place whilst playing the game, such as accidents, injuries [33] , trespassing, and violence [31] . Pokémon GO has also been suggested to have geographically-linked safety risks [34] . Thus, it seems that the game can also lead to the dark side of gaming by changing people's behavior in negative ways. Something, that is obviously important to prevent. Overall, there have been both positive and negative reports and news regarding the game [35] .
The main motivation to play Pokémon GO seems to be fun [10, 22] , though people clearly use the game also to combine fun and exercise [10] . Also, [22] found that game-design elements that allow players to collect new Pokémon persuades them to go out and exercise, and that these elements are also perceived more persuasive than battling challenges. [10] also suggested that for most players, the enjoyment of playing the game is more important than beating their opponents or achieving some goal. [36] investigated the personality characteristics of Pokémon GO players, former players and non-players. They reported that the players are less conscientiousness than non-players, and that "player motivation" is only relevant for adopting the game -not for continuing playing the game. All in all, Pokémon GO has received relatively much interest in academic research, and even a special issue focusing on Pokémon GO was published in Mobile Media & Communication [37] .
Behavior Change Support Systems
According to [38] , IT always impacts people's attitudes and behaviors in some ways, and sometimes the impact can even be an unintended side effect due to the design. Various applications for different purposes can be developed to influence behavioral change and this attempted influence can come in many forms, both positive (e.g., supporting a desired behavior change) and negative (e.g., deception or coercion) [38] . [38] defines the concept of behavior change support system (BCSS) and defines one as a "socio-technical information system with psychological and behavioral outcomes designed to form, alter or reinforce attitudes, behaviors or an act of complying without using coercion or deception". Thus, BCSSs emphasize the voluntariness of behavior change outcome.
The form outcome refers to "formulation of a pattern for a situation where one did not exist beforehand". The alter outcome refers to "changes in a person's response to an issue". The reinforce outcome refers to "the reinforcement of current attitudes or behaviors, making them more resistant to change" [38] .
With act of complying "the goal of the behavioral change is simply to make sure that the end-user complies with the request of the system". With behaviors the goal is to "elicit a more enduring change than simple compliance once or a few times". With attitudes the goal is to "influence the end-users' attitudes rather than behavior only". Out of these changes, the act of complying is typically the easiest to achieve, behaviors demand more, and the attitude is the most difficult to change. [38] BCSSs include stakeholders with the intention of impacting someone's attitudes or behavior. There are three types of stakeholders: the ones who create or produce BCSSs, the ones who grant access to or distribute the systems to people, and the individual adopter or user of the systems [38, 39] . This study focuses on the last-mentioned, but derives implications also for the other stakeholders.
As is evident from the Pokémon GO example, a game can "work" as a BCSS: a game exposes its players to a variety of game experiences as stimulants that can influence the players' future behavior. While an ideal BCSS persuades its users to adopt the target behavior voluntarily, the change in behavior can also be unintentional [38] . The behavior changes occurring due to playing Pokémon GO can thus be either intentional or unintentional. In other words, a single game can act as a BCSS for some, while others might play the game just for the enjoyment without any purposeful intention towards behavior change -still not excluding a possible occurrence of an unintentional behavior change.
Procedural Rhetoric
In addition to being software potentially changing people's behavior, Pokémon GO is also a game. Game studies has a theoretical approach called procedural rhetoric [40] , related to how BCSS understands systems. Procedural rhetoric argues that games (and other procedural systems) have unique ways of presenting arguments and persuading people of them. This is framed in terms of rhetoric, but as in the case of BCSS's, it is a matter of changing people's views of the world and therefore (potentially) affecting their behaviors.
Procedural rhetoric works by presenting a system portraying some other phenomenon. The system encodes some aspects of the phenomenon in a way that presents the phenomenon in a certain way. By interacting with the system, the player (or user) encounters the argument presented by the system and participates in making it. For example, the game September 12th [41] presents a Middle Eastern village with terrorists. The player can shoot the terrorists with missiles, but because they are not accurate, civilians will also be killed by the strikes. When the remaining civilians encounter the bodies of civilians killed in the strikes, they turn into terrorists, perpetuating an endless cycle. The game makes a procedural argument that airstrikes are not an effective tool against terrorism.
Pokémon GO presents the generally beneficial activity of going out for walks as a game of hunting fantastical creatures. The game uses several mechanical means for portraying exercise as a worthwhile effort. In the case of procedural rhetoric, it is less important whether the effect is intended or not.
Both literature on BCSS and procedural rhetoric argue that systems have specific means for changing people's behaviors. Thus, the empirical part of our study examines what types of behavior changes Pokémon GO players have experienced.
METHODOLOGY
In order to tap into the players' behavior changes, this study followed a qualitative approach. We applied the critical incident technique (CIT) to address users' actual experiences (instead of hypothetical scenarios). CIT is a well-established technique containing "a set of procedures" [6] for collecting, analyzing, and classifying observations of human behavior [42] . CIT allows the respondents to describe the actual use experiences in their own words and can thus uncover valuable information about user behaviors [43, 44] . A critical incident is defined as a single experience, which a person perceives as unusually positive or negative [45] . Critical incidents are easy to remember and describe and can thus be used to generate a precise and in-depth record of activities [46] . Further benefits of CIT include acquiring reports of the most significant and relevant experiences, which typically are highly influential for human behavior [6] . Overall, several studies [e.g., 42, 43] have demonstrated that CIT provides both validity and reliability, and is a suitable method for gaining understanding and insights on an undiscovered phenomenon [47] .
To collect the data, we conducted an English language online survey meant for international audience. The data collection took place during a time period of four months from mid-July to midNovember 2016. We created the survey with LimeSurvey 2.05+ software. Before launching the survey, we pretested the questionnaire with ten early adopters of Pokémon GO, based on which some minor modifications were made. During the data collection period, we distributed an invitation to partake in the survey through different discussion forums with varying topics and different social media channels (Twitter, Facebook, and Reddit) in order to reach a wide range of respondents. The respondents were not provided with any rewards for answering. Part of the data collected with the same survey has been previously used in another article focusing on critical incidents of mobile augmented reality games [10] .
The questions regarding critical incidents were only asked from the respondents with experience of playing Pokémon GO. To collect the information about the critical incidents, we used an exact wording from prominent critical incident research [e.g., 47, 48] : "Think of a time when you had an outstandingly positive or negative experience [with Pokémon GO]", followed by a series of more detailing questions about the positivity/negativity of the incident, and then regarding the experience itself. In line with a common way to use CIT, we asked each respondent to choose and describe one outstanding incident. The survey also included some questions for a purpose of another study. The full question items are available from the authors by request. To ensure the quality of the empirical evidence, we followed guidelines by [42, 48] and set criteria for the reported incidents to be included in the analysis: 1) it was required to be a single incident concerning a specific playing session of Pokémon GO with 2) sufficient incident description.
The collected data was qualitatively analyzed [49] using the analysis software Atlas.TI. Suggestions from [50] were also taken into account during analysis. The answers were free-coded by one of the authors. First, all the answers were read, then read again and a set of preliminary codes was formed. These codes were tested on the first 20 answers and revised based on these answers. Then all of the answers were coded, with new codes introduced when the answers did not fit the preliminary codes. Finally, some codes were merged when more general trends were noticed or when codes did not include enough answers in order to be informative. Answers were coded so that quotes could be coded with multiple different codes. After the initial coding, the results were checked by another author before the codes were categorized in more general categories. The categorization resulted in eight categories related to behavior change. These categories are presented separately and used as subheadings in the results-section. Because each quote can be coded with multiple codes, answers can belong to multiple categories. We did not edit the quotes, and they are presented here without corrections.
RESULTS
In total, our survey received 270 complete responses, out of which 262 met the inclusion criteria to be included in the qualitative analysis. Eight responses were excluded due to insufficient incident description. Out of the reported 262 critical incidents, 205 (78.2 %) were positive and 57 (21.8 %) were negative. The gender distribution of the sample was tilted toward female respondents with 67.2 % of the respondents being female. The age range of the respondents was from 12 to 64 with the mean age of 28.5 years old. Description of the sample is presented in more detail in Table 1 . The distribution of critical incident settings is presented in Table  2 . As can be seen, most of the incidents (69.8 %) took place together with others (i.e. not alone). This highlights the social aspect of the game. Almost half of the respondents (43.1 %) had played the game to combine fun and exercise, while a bit over half (54.6 %) had played just for fun. This indicates the ability of Pokémon GO to make exercise more enjoyable. Most of the incidents (65.6 %) had taken place in a public setting with permitted access (as perceived by the respondent) or in nature (20.2 %), while only a small number of incidents had occurred in other surroundings. This shows that the media reports of people wandering to forbidden areas or playing while driving may give a somewhat distorted overall picture as these occurrences are actually quite rare. 
Added Activity in Life
One type of behavior change is increasing general activity and happening in one's life. Several individuals described how their life tended to be rather passive or even "boring" before discovering the game. Indeed, the game provided a longed-for trigger for changing the status quo by departing from everyday routines. Many of such routines took place indoors, at home. Thus, Pokémon GO made the individuals concretely leave their homes and go out. The main characteristics of the game that enable this type of behavior change include setup and start simplicity as well as ubiquitous outdoor features: users could instantly download the game for free and play it in nearly any outdoor surroundings without pre-planning. They also could play only for short bits and continue from where they had previously left. These characteristics were deemed important, because users could easily deviate from their passive lifestyles through short spontaneous efforts -they did not need to schedule for certain time frames or make serious commitments about adding activity in their life. As a specific example, one of the participants described how the game enabled her to build activity into her passive life: 
Enhancing Routines
For some players playing Pokémon GO did not change previous forms of activity, but added layers of enjoyment or excitement to activities that were part of their daily routines. Most often this related to walking a dog, but Pokémon GO is also played, for example, while on the way to work, buying groceries or traveling. The low time investment and small amount of effort needed to play enables playing the game in small bursts, while doing other activities without overtly disturbing either the main activity or playing. What was central to these players was the ability to play while doing something they were going to do anyway, for example:
"Pokemon Go makes walking from one place to another, for example from home to campus, much more fun." (Participant 2)
Perhaps surprisingly, the game also enhances the routines of non-humans:
"Having grown up playing Pokemon it just feels right to play Pokemon Go. I love that it takes me outside and off of the couch on my days off. Not to mention, my dog loves it too!" (Participant 3)
Exploration
It is obvious that Pokémon GO has made people to go to locations and explore places they do not usually go to. This includes locations in both familiar and unknown surroundings. Some mentioned that the game had made them spend more time in public places, such as parks, and had also noticed the same behavior in the case of many other people. The game can lead people to change their movement patterns and select different routes between places than normally. Some also use the game as a reason or justification to visit new places. The exploration accompanied by the game can lead people to discover new places and things in familiar surroundings as well as completely new areas. The exploration can be either intentional or unintentional.
The game also seems to increase awareness of local attractions. People reported that they had discovered previously unknown beautiful or interesting things thanks to PokéStops being located on those particular spots. This kind of discovery was also highly valued.
"I like noticing my surroundings, but for some reason don't do it much just because of it. The game gave me motivation and the extra outside reason to go and walk in new surroundings or see new things in old surroundings, and I liked it." (Participant 4) "So for the first time I noticed a lot of beautiful and interesting things near my home, like poems in a park and a weird statue." (Participant 4)
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Increased Physical Activity
One central behavior change type induced by Pokémon GO is increased physical activity. A great amount of respondents highlighted how the game had made them to increase their physical activity levels, as illustrated by the following quote:
"I don't really excercise, and this is eztraordinary that I've walked 3-10 kms a day for 3 weeks now." (Participant 5)
Many used the game to combine exercise and playing. It was a way to make exercising more fun and thus worked as a motivator to be physically more active. Some mentioned that the game was the motivator they had been looking for. There seems to be varying physical activity related reasons to play Pokémon GO, and the behavior changes related to physical activity can be either intentional or unintentional. Whereas some used Pokémon GO as a form of exercise, some did not have any exercise related reasons for playing, but rather had noticed that they had been more physically active than before due to playing the game (just for fun). The playing could begin with interest towards the game play, but then continue due to a person realizing how it was also an effective form of exercise.
"I realised that I actually get some exercise while playing the game, yet it doesn't feel like exercising when I play. Even when I walk or run a lot to hatch and catch them." (Participant 6)
Overall, Pokémon GO seems to promote physical activity and thus, change one's physical activity related behavior in a positive way.
Strengthening Social Bonds
While some play Pokémon GO alone, over 2/3 answered playing together with others. Most commonly, this meant playing with friends, but others played with their kids, parents or significant others. For most, it seemed that spending time with somebody important to them was more important than the game itself. Events in the game were made meaningful by being shared with a loved one. One of the strengths of Pokémon GO seems to be that enables spending time with people important to you, while doing something that requires only occasional or partial focus. 
Lowering Social Barriers
"Connecting with strangers is not something that really happens in 2016", one of the answers stated (Participant 10). Yet, people playing Pokémon GO seem to be doing exactly that. Many of the answers highlight how they have met new people and talked to strangers because those strangers were also players. This seemed to bridge generational gaps, as some players noted how people of different ages had interacted because of the game in a way that was unlikely otherwise. Some also mentioned talking to their neighbors for the first time, or getting to know them better, thanks to playing Pokémon GO close to home. The game enables gatherings of people because it is related to concrete, physical locations that form the focal points of play. It also rewards cooperation at those places, since one player placing a lure at a PokéStop also helps other players in the area. This tends to have compounding effects, with groups of players attracting more people. Other mechanics also highlight the social nature of playing, with players choosing a team when they join the game.
Other members of that team appear as natural allies, while the other teams are framed as rivals with a common goal, not as enemies. However, not all interaction is desirable, and a small minority of players had felt uncomfortable because of a social interaction with a stranger while playing. However, for most the increased sociability was close to a magical experience: 
Increased Positive Emotional Expression
Playing Pokémon GO made some players express their positive emotions more intensively, spontaneously, and openly than usually. According to a recurrent pattern in our data, playing was associated with "happiness" and "positivity" that reflected the excitement shared among the players. These aspects came apparent and concrete, for instance, through a great number of "laughs", "smiles", and "being silly" during the gameplay. What appeared to be rather unique was that such positive expressions occurred among strangers in the ordinary physical world settings:
"Because it is not very common to have positive interaction with complete strangers. Spontaneous contact is usually not viewed very positively in Finland but this game has made these kind of moments feel a lot more natural." (Participant 12)
The data indicates that emotional expression was somewhat contagious, since many players emphasized how the pure sight of seeing positive and happy people made them smile. The gameplay also tended to involve continual situations of people approaching others with a positive attitude and offering help. For example, many had experiences of seasoned players approaching beginners to help them with some basic features of the game. One of the players summarized these aspects as follows:
"The good will and positivity of the other players. How we help each other, and the light hearted banter between different teams. There was also a gym there, so we fought over it, and it was a mess but we all were laughing and talking about our strongest Pokémon. Very heart warming." (Participant 13)
Self-Treatment
The game also seems to work as means for self-treatment, i.e. people use Pokémon GO as an instrument to help achieving their goals related to personal wellbeing. In these cases, the game acts as a reason or a tool for behavior change or the subsequent outcome. This often intentional self-treatment can be related to some previously set health or exercise related goal such as weight loss or improving fitness, improving mood, or helping with anxiety or depression. The treatment can be less-serious with people aiming to improve their mood or being happy by playing the game or more-serious with people aiming to improve some physical or mental condition. Overall, people treat physical, mental, and social aspects with the game. As a specific example, one of the participants described how the game had helped with anxiety issues: 
"It is really good for motivating me to leave the house, I suffer from depression and the game has been an excellent distraction from the anxiety I sometimes feel when I go out. I play it with my children too, and it's a nice activity to do together which costs nothing." (Participant 14)
DISCUSSION
The purpose of this study was to examine the augmented reality game Pokémon GO as a BCSS: the ways it can promote behavior change. We analyzed what types of behavior changes players of the game have experienced. The research data was collected from actual players of the game by using the CIT [6] . Following a qualitative approach the data was analyzed by free-coding and categorizing it.
This study contributes by examining a variety of different behavior change types in one study, while previous research has focused mainly on one or two behavior change types. As such, we offer a more comprehensive view on behavior changes induced by Pokémon GO. Further, we present unique findings regarding several behavior changes not identified in previous research.
Our results demonstrate that Pokémon GO can indeed serve as a BCSS and promote behavior change (RQ1). As suggested by the BCSS literature [38, 51] , the behavior changes occurring with the game can be both voluntary and intentional or unintentional. The game can also influence behavior on all three levels, as it can form, alter, and reinforce behaviors. This type of influence is identified in game studies as procedural rhetoric [e.g., 40, 52] . In contrast to traditional digital games that are sometimes criticized making players passive with their lives, Pokémon GO appears to activate its users in many ways. More precisely, we identified eight types of behavior changes (RQ2): added activity in life, enhancing routines, exploration, increased physical activity, strengthening social bonds, lowering social barriers, increased emotional expression, and self-treatment.
These findings add to current knowledge about the link between games such as Pokémon GO and their players' behavior change. Our findings support the previous findings on the physical [22, 25, 26, 27] and social [30] aspects of Pokémon GO. While these prior Pokémon GO studies have suggested prospective behavior changes that the game could induce, we provide empirical evidence that demonstrated how the game has enabled players to change their behavior in various ways.
One of the central types of behavior changes concerned increased physical activity. We cannot draw conclusions on how long-lasting this behavior change was, but at least in short-term, it is apparent that the game can increase the players' physical activity. This implies that the game could be used as a tool to promote physical activity. Pokémon GO and exergames in general could be utilized by those working with physical activity promotion tasks and also by those individuals who do not otherwise find physical activity and exercise that appealing. A game can be the extrinsic motivator that makes one get up from the couch, go outside, and be physically active.
In popular and media discourse videogames have often been considered conducive to antisocial behavior [e.g., 53]. In contrast, Pokémon GO is very conducive to social interaction, even if playing it does not require social interaction -there are no "onscreen encounters" [23] , but it can work as a "social catalyst" [54] . Our analysis shows that it does so in two ways: by creating community-building social encounters between strangers and strengthening bonds between friends and family members. This supports previous findings [55] .
Our study shows that the behavior changes induced by Pokémon GO are not just restricted to physical activity or social behavior but actually are much more multifaceted as our findings demonstrate:
First, Pokémon GO can change people's movement behavior, i.e. make them visit new places and select new routes, and thus, increase their exploration of different sites. The subsequent discovery of new and interesting places is highly valued. Therefore, the developers of these kinds of games and systems could benefit from such design decisions that lead players to visit interesting places. Making the gaming area as big as feasible would also increase the chances of discovery. Pokémon GO could also be utilized as a tour/city guide, as it often leads its players to visit sites with cultural value or other significance. Similar games leading people to historical and cultural sites and providing information about those could also be used in education.
Second, one of the strengths of Pokémon GO seems to be related to how it enables people to spend time, whether it is with people close to them, strangers or alone while walking the dog. The low amount of effort needed to play leaves room for doing other things while playing, making the overall experience more enjoyable. This change might not be particularly visible to outsiders, but for the person experiencing the change the increased meaningfulness seems considerable.
Third, the game enabled players to increase their expressions of positive emotions and enthusiasm. The positive expressions appeared to be contagious and link with the game characteristics and dynamics: the players reported increasing positive expressions when the game gathered more and more people to engage in positive activities in shared locations. Many laughs and smiles were shared because the game supports friendly collaboration (e.g., sharing a lure) and does not require rivalry. Thus, game developers could take advantage of such findings by carefully designing activities that can be shared among the players without making them confront each other.
Fourth, as people have realized the different ways they have changed their behavior due to the game, they have also embraced the possibility of using the game as a form of selftreatment or a tool for such. In these cases, the game acts as an instrument to help achieve different goals related to personal wellbeing. This implies that different digital games also on a more general level could be designed, deployed, and used for such self-treatment purposes.
Overall, Pokémon GO made the players' lives more meaningful, enabled more social behavior, and gave them tools to be more active in their lives. We suggest that these perceived positive behavior changes can also be one central component behind the popularity of Pokémon GO.
CONCLUSIONS
In summary, we have conducted a study on the types of behavior changes Pokémon GO has promoted or induced among its players. The data, collected from 262 Pokémon GO players with an online survey, was analyzed using qualitative methods. We identify eight types of behavior changes: added activity in life, enhancing routines, exploration, increased physical activity, strengthening social bonds, lowering social barriers, increased emotional expression, and self-treatment. To summarize: The behavior changes induced by Pokémon GO are not just restricted to increased physical activity or social behavior but are actually much more multifaceted: players were more social, found their routines more meaningful, expressed more positive emotions, and were more motivated to explore their surroundings.
LIMITATIONS AND FUTURE RESEARCH
There are few notable limitations to this study. Our chosen method of data collection, an online survey, naturally has the limitation of only being able to reach those who have internet access. However, as data connection is required to play Pokémon GO, the lack of internet access most probably did not rule out any potential respondents. Another limitation concerning reaching respondents is that only those players following the discussion forums or social media channels used to distribute the survey were likely to be reached. To mitigate this limitation, we aimed to distribute the survey widely. Additionally, it is apparent that the respondents themselves also spread the invitation to other channels. However, it is clear that the answers are not a global sample, but the data is geographically skewed. For example, Finland is clearly overrepresented. This might also affect the kinds of experiences detailed in the answers. Unfortunately, our data does not allow closer examination of the respondents' countries. Using a survey also prevented us from asking any follow-up questions, for example, regarding who were the others the game was played with. Regarding CIT, it captures the extremes of respondents' positive and negative experiences without paying attention to ordinary experiences. However, we believe that the discovered behavior changes are applicable to ordinary experiences even if the frequencies of the behavior changes are not fully generalizable. Also, the respondents reported more positive than negative incidents. There can be several reasons for this, including the entertainment purpose and hype of Pokémon GO, individuals' potential tendency to report positive experiences about games, and positive attitude towards games in general.
Our study derives also suggestions for future research. First, players' behavior changes could be traced back to the specific characteristics and features of the game. Thus, we suggest researchers to examine the potential links between the game characteristics and different types of behavior change. For example, some game characteristics might enable different types of behavior change than others. Second, our study revealed many behavior changes, but did not distinguish short-term changes from long-term changes. Thus, researchers could utilize longitudinal approaches to study how permanent these behavior changes are and how favorable long-term changes could be achieved. Third, some aspects could be investigated in more detail by using other data collection methods, such as interviews.
